Introduction
Taxes on assets differ substantially and have the potential to alter what assets investors hold, how they finance their investments and the types of accounts they choose for their investments. Assessing the efficiency consequences of these taxes requires measuring the sensitivity of portfolio choices to tax rates. As Poterba (2001 Poterba ( , 2002 notes, empirical efforts to isolate how taxation influences portfolio choice have produced mixed results. Investigating the relationship between cross-sectional heterogeneity in marginal tax rates and asset holdings is complicated by the incomplete nature of most household portfolios and because income levels can influence both risk preferences and marginal tax rates. Investigating how portfolios change after tax reforms must overcome the possibility that such changes may reflect endogenous supply responses or other general equilibrium effects that can confound the influence of taxation on portfolio choices.
This paper seeks to overcome these empirical difficulties by analyzing a tax reform that differentially changed the tax treatment of otherwise similar instruments in a manner that is unlikely to have produced any endogenous supply response. Specifically, the Jobs and Growth
Tax Relief Reconciliation Act of 2003 (JGTRRA) extended dividend tax relief to companies domiciled in only a subset of foreign countries, namely those with a suitable tax treaty with the US (hereafter referred to as "treaty countries"). An examination of the international portfolio response of American investors to this tax change promises to illuminate whether taxation significantly influences portfolio choices. Given that the tax reform only affected American investors, it is difficult to imagine that the reform stimulated a supply response by foreign firms of the sort that might otherwise confound such an analysis.
JGTRRA can be interpreted as a natural experiment in which treaty countries constitute a treatment group, with equities held in those countries experiencing a reduced US personal tax rate relative to equities held in the control group of nontreaty countries. This paper employs data on patterns of outbound U.S. foreign portfolio investment (FPI) from the Treasury International Capital (TIC) reporting system to investigate the responses of US investors to this reform. The analysis begins by investigating if treaty countries experienced a disproportionate increase in US equity FPI relative to non-treaty countries in the aftermath of JGTRRA. This analysis reveals a significant increase for treaty countries relative to non-treaty countries that corresponds to an elasticity of asset holdings with respect to taxes of about -1.6. This estimated effect is robust to the inclusion of a number of control variables that measure changes in the quality of the financial markets in treaty versus nontreaty countries.
Such an analysis leaves open the possibility that unobservable nontax factors correlated with treaty status resulted in a changed environment for equity FPI. To test for this possibility, it is possible to compare equity FPI originating in the US with equity FPI originating in the rest of the world to see if similar patterns hold for non-US equity FPI. This analysis indicates that non-US equity FPI does not exhibit similar patterns, casting doubt on the alternative explanation that opportunities for equity portfolio investment changed in a manner correlated with treaty status.
Similarly, it is possible that American investor preferences changed across treaty status around this time. Controlling for alternative forms of US investment -US debt FPI and foreign direct investment (FDI) by US firms -does not change the baseline results. Finally, differences in underlying time trends in FPI going to treaty and nontreaty countries do not appear to explain these results, as cross-sectional analyses of annual changes in FPI show no differential changes for treaty countries, except in the period immediately around JGTRRA.
A variety of other alternative explanations also cannot account for the results. There is no evidence of a significantly distinctive stock market return environment in treaty countries.
Excluding countries with recent (and hence potentially endogenous) tax treaties, transition economies where the dynamics of portfolio investment may be different, and countries that allied with the US in the 2003 Iraq war similarly does not affect the results. One particularly important set of considerations in this setting is changed tax evasion behavior that is coincident with JGTRRA or triggered by it. As discussed below, the fact that information sharing provisions were the dimension along which treaties were designated to be suitable suggests that such an alternative explanation is unlikely. Moreover, excluding tax havens or treaty countries with low levels of tax compliance suggests that changed evasion patterns cannot explain the basic result.
Beginning with Feldstein (1976) , the empirical literature analyzing the effects of taxation on portfolio choice has typically used cross-sectional analyses of the link between either income or estimates of the relevant marginal tax rate and observed portfolio choices. 1 Several studies, including King and Leape (1998) , Hubbard (1985) , Agell and Edin (1990) and Scholz (1994) , emphasize the incomplete nature of most household portfolios and the need to separately isolate effects of taxes on the probability of owning assets and on portfolio shares. This literature has typically emphasized the influence of taxation on the probability of asset ownership with only mixed evidence on the effects of taxation on portfolio shares. Poterba and Samwick (2002) analyze recent versions of the Survey of Consumer Finances and find significant effects for taxation on both ownership and allocation dimensions, but this effect varies substantially across asset types. Such cross-sectional studies must ensure that other variables that influence portfolio choice are included, in order to avoid confounding the tax rate effects. Of particular concern is the role of income in both determining marginal tax rates and exerting an independent effect on portfolio allocation. Poterba and Samwick (2002) attempt to address this issue by computing a "first dollar" marginal tax rate that excludes investment income, and undertake a number of robustness checks to ensure that their results are not driven by these income effects.
As Poterba (2001) notes, tax reforms hold the promise of circumventing such concerns by investigating changes in portfolios to help control for unobservable factors that might cloud cross-sectional analyses. Scholz (1994) (Poterba, 2001; 2002) as firms change issuance and payout decisions, especially for a reform as wide-ranging as TRA86. Ideally, a tax reform with clear consequences for investor after-tax returns and with no effects on supply decisions would more conclusively isolate tax effects.
1 This literature uses a conceptual framework based on theoretical models of portfolio allocation in the presence of taxes (e.g. Domar and Musgrave, 1944; Auerbach and King, 1983 ).
JGTRRA's changed treatment of international dividends provides an empirical setting that approximates this ideal. 2 First, as described below, the reform had clear consequences for
American investor after-tax returns across countries. Second, the division of countries into two separate groups was driven by regulatory concerns and was unrelated to future changes in investment opportunities or other regulatory efforts to change investment in these countries differentially. Finally, given the relatively small share of their stocks held by American investors, it is unlikely that supply responses by foreign firms would be large. It is similarly unlikely that the effects of the reform on US investors' portfolios would have been offset by clientele effects in asset markets. JGTRRA applied only to US investor returns, leaving non-US investor tax rates and asset demands unaffected.
The previous literature has focused on portfolio composition at the household level. For this study, the nature of JGTRRA suggests that an analysis of aggregate FPI flows is the appropriate methodology. Implicitly, this involves using a representative agent approach that examines changes in the international equity portfolio of US investors in the aggregate. This aggregation comes at a considerable cost, as household level heterogeneity in marginal tax rates and firm-level heterogeneity in payout policy is obscured. As discussed below, losing this heterogeneity is likely to bias against finding any results. On the other hand, this representative agent approach to the question of tax and portfolio choice allows the analysis to circumvent the econometric issues associated with the incomplete nature of most household portfolios.
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In addition to estimating the impact of taxes on portfolio choice in general, this paper also contributes to the literature on the taxation of international portfolio income. Taxes have been hypothesized to contribute to the limited nature of international diversification. Black (1974) and Stulz (1981) present models where barriers to international investment are conceptualized as taxes and are used to explain patterns of "home bias." Despite this conceptual framing, the role of taxes in contributing to home bias has received little empirical attention. 4 As Graetz and Grinberg (2003) note, a greater emphasis of the effects of taxation on international portfolio flows is required to better inform tax policy in this increasingly important area. In particular, countries contemplating corporate tax integration reforms must consider potential distortions to international portfolio allocations; the results here indicate that such effects are likely to be quantitatively large.
The paper proceeds as follows. Section 2 elaborates on the effects of taxes on FPI in the setting of JGTRRA. Section 3 describes the data and the empirical methodology. Section 4 presents the results. Section 5 discusses the implications and concludes.
JGTRRA's Treatment of International Dividends
Prior to JGTRRA, dividends were taxed as ordinary income, at a rate of 38.6% for taxpayers in the top tax bracket. JGTRRA stipulated that dividends would be taxed at the same rate as capital gains and reduced the tax rate on capital gains to a maximum of 15%. For all other securities, the "Treaty Test" establishes that a corporation resident in a country with which the United States has a tax treaty meeting certain criteria qualifies for the lower dividend tax rate. In particular, the corporation must be eligible for the benefits of the treaty, and the treaty must contain certain information-exchange requirements, and be deemed "satisfactory" by the US Treasury. The IRS released a list of 52 countries that were deemed to 4 One exception to this is the analysis of trading strategies in Christoffersen et al. (2005) . 5 See Sheppard (2004) , Sheppard and Harty (2004) , and Wacker (2004) 10 Then, assuming that the foreign corporation pays out all its returns as dividends, the US investor would receive an after-tax return of:
before JGTRRA, given the pre-2003 top rate of 38.6% on ordinary income. Now consider the impact of JGTRRA if F happens to be a treaty country: the US personal tax rate on dividends becomes 15%, and the investor's after-tax return is thus:
On the other hand, if F happens to be a nontreaty country, then t US P remains equal to the top rate on ordinary income. Under JGTRRA, this rate fell (albeit much less than did the rate for qualified dividend income) from 38.6% to 35%. Thus, the investor's after-tax return would become:
10 Most withholding tax rates imposed by foreign countries on dividends paid to US shareholders are no higher, and often lower, than 15% -see Anderson (2006, Chart 9 .1). Thus, withholding tax rates were a fortiori lower than t US P prior to JGTRRA. 11 A few treaty countries impose withholding tax rates that exceed 15% -see Anderson (2006, Chart 9 .1). For such countries, the post-JGTRRA returns would be r
. Including these countries among the treaty countries merely creates a bias against the paper's findings. Furthermore, in the empirical analysis below, reclassifying these countries as nontreaty countries does not affect the basic results.
A comparison of Equations (1)- (3) shows that the personal tax burden on stock of corporations in treaty countries fell substantially more than did the corresponding burden on stock of corporations in nontreaty countries.
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These equations also clarify that this prediction holds even in a setting where corporate taxes are fully capitalized into pretax rates of return, as in the model of Gordon (1986) . Suppose that there is a worldwide after-corporate-tax rate of return r*.
P across countries will still affect US investors' returns from holding assets in different countries. With respect to the capitalization of dividend taxes into stock prices, it is similarly unlikely that US personal taxes would be capitalized into the prices of foreign equities as US entities typically constitute a small fraction of investors in foreign stock markets.
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There are a number of caveats associated with the framework outlined above. First, some firms do not pay out all earnings as dividends. Even though these firms' returns will be burdened by dividend taxes if they are expected to pay dividends at some point in the future, the expiration of JGTRRA's provisions in 2008 implies that these dividends may not benefit from favorable tax treatment. To the extent that the returns from stock are derived as capital gains, this would simply make it more difficult to find an effect as there was no variation across countries for the reduced capital gain rate. In addition, the uncertainty over the duration of the tax break created by JGTRRA's expiration in 2008 would also potentially weaken any finding. Second, the framework sketched above assumes a representative, top-bracket US investor. In reality, some US investors are in lower tax brackets, and much investment occurs through tax-exempt vehicles or in tax-advantaged accounts. The presence of such investors also creates a bias against finding any effect, and the estimated effect can be viewed as a lower bound 12 An alternative interpretation involves comparisons with the returns from investing in domestic US firms. For instance, let r US be the pretax rate of return in the US and t US C the US corporate tax rate. Suppose that r
; then, prior to JGTRRA, the US investor would be indifferent between investing in a US firm and a corporation resident in F. After JGTRRA, the investor would remain indifferent if F happens to be a treaty country. However, the investor would now strictly prefer to invest in a US corporation if F happens to be a nontreaty country. Under this interpretation, the nontreaty countries constitute a "treatment" group that experiences an increased personal tax rate relative to that for US assets, while the treaty countries constitute a "control" group for which the personal tax rate is unchanged relative to that for US assets. However, the substantive implications of the results (in terms of the relative changes in US holdings of assets in the two groups of countries, and the elasticity of asset holdings with respect to the personal tax rate) are identical under both interpretations of the natural experiment. 13 For instance, Figure 1 shows that, for a typical country, US equity FPI holdings constitute no more than 5-10% of its aggregate stock market capitalization.
as it is averaged across all US investors. Third, the exclusion of certain countries under the "Treaty Test" may not matter in practice if the dividends from corporations resident in those countries qualify for favorable treatment under the "Market Test." Again, this would simply create a bias against finding any effect of JGTRRA on international portfolio choices. 14 Finally, it is possible that observed responses in security holdings by American investors might reflect changed payout or stock issuance decisions in response to the tax cut. Endogenous changes in firms' payout policies in response to JGTRRA are unlikely as US portfolio investors generally constitute a small fraction of foreign firms' investors. If they did occur, however, they would also likely create a bias against the paper's findings, as firms would presumably change payouts in a way that would mitigate the tax penalty. Endogenous issuance responses are similarly unlikely. Changes in issuance would also be reflected in aggregate market capitalization, which is included as a control.
Data and Empirical Specification
The Treasury International Capital (TIC) system reports the portfolio holdings of foreign securities by US investors, based on periodic surveys of banks, other financial institutions, securities brokers and dealers. 15 The location of the holdings is defined for each of a large number of countries and territories; the data represent the portfolio holdings of foreign securities by US investors at the end of each of the following years: 1994, 1997, 2001, 2003, 2004 and 2005 . The data are divided into three categories -equity FPI (i.e. holdings of foreign stocks), long-term debt FPI, and short-term debt FPI (available only from 2001).
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The TIC data are based on the survey responses of a wide range of financial institutions and securities brokers and dealers, and so are highly comprehensive. Of particular importance to this study is that the location of assets (i.e. the country in which the securities owned by US investors are issued) is likely to be reported very accurately. 17 In addition, the data include US holdings of foreign assets through American Depositary Receipts (ADR's). While there are some limitations of the data, particularly with respect to small investors, 18 the TIC data are the best available source of information on FPI by US investors.
The dependent variable in the basic specification is the log of equity FPI held by US investors in country i in year t, measured in millions of US$. The independent variable of interest seeks to capture those observations (at the country-year level) for which the reduced dividend tax applies. Thus, it is an interaction between an indicator variable (Treaty i ) for those countries listed as treaty countries in Table 1 and an indicator (PostJGTRRA t ) for the years after the enactment of JGTRRA. As JGTRRA was applied to the 2003 tax year, the latter variable is a dummy for the years 2003, 2004 and 2005. 19 The basic empirical specification is thus:
The central hypothesis that Equation (4) tests is whether US equity FPI is higher in treaty countries (relative to nontreaty countries) following JGTRRA: i.e. that β > 0. The specification in Equation (4) also includes country fixed effects (represented by µ i ) and year effects (represented by ν t ); ε it is the error term.
X it is a vector of time-varying control variables. In the baseline specification, the following controls are included. The log of GDP per capita (in PPP terms, expressed in nominal US$) and the log of population are obtained from the World Bank's World Development on the reporting of other countries and all reporters are U.S. entities. Bertaut, Griever and Tryon (2006, p. A63) argue that: "The country attribution of the portfolio asset surveys should be extremely accurate. The annual position surveys, by design, attempt to collect information by country of issuer . . . precisely identifying each security issuer's country of residence -from information supplied by survey reporters as well as from commercial data sources -is a relatively straightforward task." 18 While the data achieve comprehensive coverage of US investors' holdings through institutions and other reporting entities, they may not be as comprehensive for small individual investors' non-institutional holdings of foreign assets (Bertaut, Griever and Tryon, 2006, p. A67) . Such holdings, however, are likely to be relatively small in magnitude. Second, the data do not include stock swaps and cross-border derivatives positions (although data collection on the latter began in 2005). Finally, the country of location is defined as the legal residence of the entity issuing the securities, and may not correspond to the country where the associated "real" economic activity is carried out. Thus, US investors' portfolio holdings in small offshore financial centers and tax havens are potentially difficult to interpret. However, most such countries are excluded from the estimating sample due to missing data, and (as described in Section 4 below) the results are robust to the exclusion of the remaining havens.
Indicators (WDI) database. 20 These variables control for changes in countries' affluence and size. The log of aggregate stock market capitalization (in nominal US$) controls for changes in the value and amount of equity available for US investors to hold in a given country. 21 As investment decisions may also be affected by stock market performance, an additional control variable is a total stock return index constructed by Morgan Stanley Capital International, and available through Thomson's Datastream database. 22 The index measures annual total returns for each country's stock market, assuming that all dividends are reinvested. In addition, a number of additional control variables are used in various robustness checks, as described in Section 4.
The data on equity FPI is available (for the years specified above) for 1259 country-year observations on 213 countries and territories. The majority of these observations involve zero or negligible amounts of US equity FPI. 23 Moreover, the control variables are not available for many of the observations. In particular, the coverage of the stock return index is limited to those countries with the largest stock market capitalization. Thus, the primary estimating sample is considerably smaller, with 291 observations for the 49 countries listed in Table 1 . Of these countries, 38 are treaty countries and the other 11 are nontreaty countries. Summary statistics, using this sample, for the variables used in the analysis are reported in Table 2 . This reduced sample includes most countries with substantial stock market activity. It also includes a reasonable mix of treaty and nontreaty countries, with several nontreaty countries that have substantial economies and levels of US investment. The sample also excludes most small tax havens and offshore financial centers, for which the interpretation of FPI is potentially problematic. Finally, because the sample excludes most countries with very small amounts of US equity FPI, the analysis is less subject to random variations in these values over time.
Figure 1 provides a simple descriptive perspective on the empirical test used in this paper. It shows the mean levels of US equity FPI, scaled by aggregate stock market 20 This is available at http://econ.worldbank.org. Note that while GDP (and certain other variables) are expressed in nominal terms, the specification includes year effects. 21 As Kho, Stulz and Warnock (2006) argue, much of this aggregate market capitalization may be tied up in controlling blocks and unavailable for purchase by minority shareholders, especially in countries with weak investor protections. Investor protection changes little over time, and is essentially incorporated in the country fixed effect here. 22 See www.mscibarra.com for a description of these country level stock returns indices. 23 Zero values for equity FPI arise either because there is no equity FPI, or because values of FPI under $0.5 million are not specifically reported in the TIC data. In the analysis, the log of FPI is set equal to zero when FPI is zero. Note, however, that zero values of equity FPI are almost entirely absent among the countries in the primary estimating sample.
capitalization, in treaty and nontreaty countries before and after JGTRRA for the 49 countries listed in Table 1 . Prior to JGTRRA, treaty countries had a somewhat larger level of US equity FPI, relative to their aggregate stock market capitalization. Following JGTRRA, this difference widened considerably, with FPI scaled by market capitalization in treaty countries increasing slightly and the corresponding ratio in nontreaty countries decreasing. This simple illustration is suggestive that the effects hypothesized above are indeed operative.
Results

Basic Results
In order to investigate the relevance of the hypothesized effect in the most general setting, the specification reported in Column 1 of Table 3 employs the full sample of 213 countries and territories. This specification estimates Equation (4) 25 the value of stocks traded in a given country in a given year, scaled by GDP, and the stock market turnover ratio (i.e. the value of stocks traded in a given country in a given year, scaled by stock market capitalization). The attractiveness of equity to US investors may also be 24 As was noted earlier, this sample includes a large number of zero values for equity FPI (which are treated as zeroes when taking the log of FPI). Using a random-effects Tobit specification leads to similar results. Censoring of equity FPI at zero is not as much of a concern in the remainder of Column 4 of Table 3 reports the results from a specification that includes these additional controls. The addition of these controls strengthens the estimated effect of JGTRRA in terms of both magnitude and significance with the size of the coefficient increasing from 0.649 in the baseline specification to 0.797. 27 As such, the estimated effect from the baseline regression does not appear to reflect other financial market conditions.
The effect of JGTRRA is fairly large in magnitude, despite the various factors discussed in Section 2 that would tend to bias the estimate downwards. In the baseline specification, the estimated coefficient of 0.649 implies that US equity FPI holdings in the average treaty country rose by over 90%, relative to US equity FPI holdings in the average nontreaty country. The relative decrease in the dividend tax rate for corporations in treaty countries was also large (the rate for treaty countries fell from 38.6% to 15% while the rate for nontreaty countries fell to 35% resulting in a relative decrease of 57%). Consequently, the implied elasticity of equity holdings with respect to the dividend tax rate is about -1.6. 28 26 The volatility measure is computed using monthly data on dollar returns. The standard deviation is an annualized measure based on monthly returns for a two year window, including the current year and the previous year. 27 The result is unchanged if changes in the quality of a country's communications infrastructure are controlled for, using either the number of telephone mainlines or the number of (fixed and mobile) telephone subscribers. Both variables are from the World Bank's WDI dataset; however, the sample size is reduced due to missing data. 28 An alternative approach to characterizing the magnitude of the effect is to calculate the elasticity of asset holdings with respect to investors' net-of-tax share of returns. Prior to JGTRRA, a top-bracket US investor received 0.614 cents after tax for each dollar of dividends paid by a corporation. As a result of JGTRRA, this net-of-tax share rose to 0.85 (an increase of 38.4%) for dividends paid by corporations based in treaty countries. The corresponding share for dividends paid by corporations based in nontreaty countries rose to 0.65 (an increase of 5.9%). Thus, the net-oftax share increased by 32.5% more for treaty countries (relative to nontreaty countries), while US equity FPI This elasticity is large relative to some of the estimates in the literature on the responsiveness of portfolio shares to taxes. For instance, Poterba and Samwick (2002) find that the effect of a household's marginal tax rate on its direct equity holdings is only statistically significant in some of their annual cross-sections and those implied elasticities are substantially smaller than those found here. On the other hand, the results in this paper are consistent with the estimates in Agell and Edin (1990) . 29 The elasticity estimated in Table 3 is similar to the estimates of the sensitivity of FDI to foreign corporate tax rates (e.g. Desai, Foley and Hines, 2003) and to the estimate of the elasticity of US equity FPI to foreign corporate tax rates in Desai and Dharmapala (2007) . As such, the measured response is large relative to some studies on portfolio choice but is consistent with results on how taxes influence cross-border capital flows.
In addition to being large in magnitude, the response to JGTRRA's treatment of international dividends also appears to have been rapid. Results in While this represents a quick response, it appears reasonable given that equity holdings can be readily acquired and liquidated, that JGTRRA created a large tax incentive, and that relatively financially sophisticated investors are involved. Nonetheless, this rapid response stands in contrast to the relatively slow portfolio adjustment process that is hypothesized (for example in Poterba, 2002) to account for the generally small portfolio choice effects of tax reforms that have been studied in the previous literature.
Controlling for Unobserved Changes in Investment Preferences of US Investors
It is possible that the relative attractiveness to US investors of treaty and non-treaty countries diverged after JGTRRA for some unobserved reason unrelated to the tax reform. For instance, it is conceivable that American investors came to value the diversification opportunities afforded by treaty countries more than those of nontreaty countries around this time. If so, then it would be expected that this trend would have affected not only FPI by US equity portfolio holdings in treaty countries increased in relative terms by over 90%. The implied elasticity of asset holdings with respect to investors' net-of-dividend-tax share is thus about 2.8. 29 Agell and Edin (1990) , using Swedish data, find a tax elasticity of holdings of common stock that is comparable to the estimate here. They use an approach that combines responses along the extensive and intensive margins. In contrast to much of the previous literature, the elasticity measured using JGTRRA is based on changes along the intensive margin in asset holdings. Table 3 . Adding FDI and debt FPI as controls in the model simply strengthens the estimated effect of JGTRRA on equity FPI, in terms of both magnitude and significance, relative to the baseline specification in Column 3. 34 As such, it is unlikely that unobserved changes to American investment opportunities that are correlated with treaty status are driving the basic results.
Testing for Unobserved Changes in the Environment for Equity FPI
In addition to the possibility of differential changes in how American investors viewed the general investment climate between treaty and nontreaty countries, it is also possible that the environment for equity portfolio investment more specifically may have changed differentially for treaty and nontreaty countries after 2003. For example, changes to disclosure rules or to the legal rights available to minority shareholders may have been improved in treaty countries relative to nontreaty countries. To some extent, such changes would be reflected in the controls for stock market conditions that are included in the baseline specification. However, any unobserved changes in the climate for equity FPI cannot be tested for simply using US investment patterns, as they would not affect US debt FPI or FDI. However, any such changes would presumably be reflected in the patterns of equity FPI by non-U.S. portfolio investors.
While the TIC data is restricted to US investment, the Table 2 ; apart from the difference in time periods, the TIC and CPIS data sources are highly consistent.
Column 1 of Table 4 begins the analysis by reporting the results from the previous specification using CPIS data only to establish if these effects are evident in this shorter sample with slightly different data. The basic result from Table 3 continues to hold, with a positive and significant effect of JGTRRA. Column 2 of Table 4 reports the results from the same specification, but with the dependent variable replaced by non-US equity FPI. If the estimated effect in Table 3 is truly a JGTRRA effect, then it would not be expected to hold for non-US investors. Conversely, if the result in Table 3 is driven by unobserved changes in the climate for equity FPI, then these changes should also be reflected in non-US equity FPI. As shown in Column 2 of Table 4 , the coefficient on the interaction term for non-US equity FPI is statistically indistinguishable from zero. Thus, it appears unlikely that the estimated effect of JGTRRA on the location of US equity FPI is due to unobserved changes in the environment for equity FPI, rather than to the tax reform.
Testing for Differential Time Trends in US Equity FPI
There still remains a class of alternative explanations for the paper's main result that involve US equity FPI in treaty and nontreaty countries following different time trends. For example, it could be argued that US equity FPI has tended to grow over time due to increasing international financial integration, with all or most of the increase being directed towards treaty countries rather than nontreaty countries because of the more favorable investment climate of treaty countries.
To explore this question further, Table 5 presents a series of cross-sectional regressions examining the extent to which annual changes in US equity FPI are related to countries' treaty status. 36 For each pair of years in the dataset, the specification is:
where ∆(Log of Equity FPI) i is the difference between the log of US equity FPI in country i in year t and the log of US equity FPI in country i in year (t -1), or the closest previous year for which data is available. Treaty i is an indicator variable for those countries on the IRS list for taxfavored status. ∆X i is a vector of changes in the baseline set of control variables -the logs of GDP , population, aggregate market capitalization, and stock market returns, while R i is a vector of regional dummies. 37 The constant term is represented by α and the error term is ε i .
The basic idea underlying these regressions is that if differential time trends for treaty and nontreaty countries are driving the basic result, then the annual changes in US equity FPI should generally be higher for treaty countries than for nontreaty countries, even in years unaffected by the tax reform. In other words, it would be expected that β > 0, and that the effect is generally statistically significant across all cross-sectional analyses presented in Table 5 . In fact, annual changes in US equity FPI are generally unrelated to countries' treaty status, except in 2003, the year that JGTRRA was enacted and came into effect. In 2003, US equity FPI increased more in treaty countries than in nontreaty countries; in other years, however, there appears to be no significant difference in the changes in US equity FPI across treaty and nontreaty countries. This is consistent with a one-time portfolio reallocation towards equity issued in treaty countries as a 36 Note that Table 5 and all subsequent tables use the paper's basic TIC dataset, rather than the CPIS data used in 
Testing for Changes in Stock Market Conditions in 2003
Stock market conditions in treaty countries may have changed in 2003 in some discontinuous manner that is not captured by the various stock market control variables used in the basic analysis. While significant changes to issuance decisions or a significant valuation change in response to JGTRRA are unlikely given the scope of U.S. investment abroad, it is possible to conduct some simple tests to see if such effects are operative. Table 6 reports a series of cross-sectional regressions that examine whether changes in stock market variables in 2003 are related to countries' treaty status. The stock market variables are market capitalization, market returns, volatility, the ratio of stock value traded to GDP, and the stock market turnover ratio. Generally, changes in these variables in 2003 are not significantly different for treaty countries relative to nontreaty countries. The treaty effect for the ratio of stock value traded to GDP is of borderline significance, but its sign is the opposite of that required to explain the basic result (i.e. the stock value traded fell in treaty countries relative to nontreaty countries). Thus, it does not appear that the paper's central result is driven by differential changes in stock market conditions across treaty and nontreaty countries.
Testing for Influential Subsets of Countries and Changed Patterns of Tax Evasion
The previous analyses have considered the possibility that the findings in Table 3 are driven by systematic differences between treaty and nontreaty countries in terms of the investment preferences of American investors, the FPI investment climate, trends in investment generally and market conditions. One final class of alternative explanations is that some other relevant classification of countries overlaps with treaty status, and that this might explain the 38 The only other year for which the treaty country variable is of comparable magnitude (albeit statistically insignificant) is 2004, which is consistent with some delayed portfolio response to JGTRRA. 39 The most general approach to addressing alternative explanations along these lines is to add country-specific time trends to the model. When this is done, the estimated JGTRRA effect is no longer statistically significant. This result is likely attributable to the difficulty of separately identifying both country-specific time trends and the effect of JGTRRA. Given the short panel (with only 6 years of data) and the fact that all of the years affected by JGTRRA are in the latter half of the sample period, the JGTRRA effect can easily be confounded with an increasing time trend for treaty countries. For this reason, the annual cross-sectional regressions may be more illuminating. Moreover, an increasing time trend in equity FPI in treaty countries would be expected to affect non-US as well as US FPI, but (as shown in Table 5 ) this appears not to be the case. results in Table 3 . In this subsection, these possibilities are considered, with particular attention to changed patterns of tax evasion.
The first three columns of Table 7 explore the possibility that the baseline results of Table 3 are driven by influential subsets of countries. First, the estimating sample includes a number of formerly socialist transition economies, in which US FPI may have grown over time due to institutional changes and growing familiarity, rather than to JGTRRA. Excluding transition economies from the sample leads to consistent results, as shown in Column 1 of Table   8 . 40 The signing of a tax treaty may also be in anticipation of significant increases in FPI:
countries that have recently signed tax treaties with the US may be precisely those in which future US investment is expected to grow. Thus, Column 2 of Table 7 reports the results using a sample that excludes countries with tax treaties with the US signed after 1990. 41 The basic result is robust suggesting that the main finding is not driven by the possible endogeneity of tax treaties. 42 Finally, it is possible that US investors switched their portfolios towards countries that were part of the "coalition" involved in the 2003 Iraq war, and these may have been disproportionately treaty countries. The specification in Column 3 excludes "coalition" countries from the sample and this exclusion does not affect the basic result.
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There are two possible scenarios in which changes in evasion behavior may confound the paper's results. 44 First, it is possible that there has been a decrease in tax evasion over time for reasons unrelated to JGTRRA (such as stronger enforcement). This may manifest itself in US investors who were previously engaging in evasion through tax haven investments abandoning attempts at evasion and switching their portfolios towards other countries, both treaty and nontreaty. As tax havens are predominantly nontreaty countries, this development may generate a spurious relative increase in FPI in treaty countries in the latter part of the sample period. There are few tax havens in the estimating sample, so this effect is unlikely to be large. Moreover, excluding the remaining tax havens (as defined in Dharmapala and Hines (2006 , Table 1 , Column 3)) from the sample does not affect the basic result, as shown in Column 4 of Table 7 .
The annual cross sectional results presented in Table 5 are also inconsistent with this hypothesis of a secular change in tax evasion channeling more investment towards treaty countries.
Second, it is possible that FPI in treaty countries was mismeasured prior to JGTRRA due to unreported investments in treaty countries being used for tax evasion purposes. The reduced tax rates established by JGTRRA may have allowed these investments to emerge into "the open." If this were the case, then the results attributed to a behavioral response to JGTRRA would only represent a correction of mismeasurement. It is inherently difficult to test for this possibility, given the inability to measure the hidden investment prior to JGTRRA. Nonetheless, it is possible to test one prediction that would emerge from such an alternative explanation of the results. If assets in treaty countries were merely becoming visible, the effects documented previously should be reliant on those countries where such evasion was most likely. This characteristic can be measured using the tax compliance index in La Porta et al. (1999) .
Originally constructed by the World Economic Forum, this index represents the extent of tax compliance in 1995 in a cross-section of countries. Excluding those treaty countries that have tax compliance indices one standard deviation or more below the treaty country mean does not change the basic result, as shown in Column 5 of Table 7 .
More generally, it should be noted that it is unlikely that investors would have engaged in evasion before JGTRRA through the purchase of stock in treaty countries. The treaty countries are defined precisely in terms of having strong information-exchange provisions in their tax treaties with the US; in addition, most of them impose positive withholding taxes on dividends (e.g. Anderson, 2006, Chart 9 .1), which reduce the benefits from evasion, and also generate information that may increase the probability that the evasion of US tax is subsequently detected.
To the degree that evasion is operative, it appears more reasonable to assume that evasion would occur through investment in tax haven countries with weak or nonexistent information-exchange provisions and zero withholding taxes, and that the effect of reduced evasion after JGTRRA would manifest itself in the form of a transfer of funds from havens to treaty countries. Such a transfer is part of the JGTRRA effect that this paper seeks to estimate, and represents one of the channels through which JGTRRA increased US equity FPI in treaty countries, rather than being an alternative explanation for the basic result. This paper also has implications for tax policies that seek to achieve corporate tax integration. Integration has been widely supported by economists as a means of reducing distortions to firm payout and financing decisions, as discussed in Hubbard (1993) . If dividend relief is not fully extended to foreign dividends, corporate tax integration may give rise to significant distortions in international portfolios with consequent welfare losses. The results in this paper show that these international portfolio effects can be quantitatively large.
45 It is also unlikely that investors simply moved equity held in nontreaty countries to holding companies in treaty countries. JGTRRA specifically denies its favorable tax treatment of dividends to foreign personal holding companies, foreign investment companies, and passive foreign investment companies, even if they are located in treaty countries (Sheppard, 2004) . Thus, relocating assets from nontreaty to treaty countries would involve some real cost in terms of changed diversification patterns or various other frictions.
Notes: The figure provides the average ratio of aggregate U.S. Equity FPI to Market Capitalization for Treaty and Nontreaty countries for the years prior and subsequent to JGTRRA. This ratio is a weighted average across countries in each year and then averaged across the three years prior to JGTRRA that are available in the sample (1994, 1997 and 2001 ) and subsequent to JGTRRA (2003, 2004 and 2005) . Imports as a % of GDP Notes: The dependent variable is the log of US equity FPI (from the TIC dataset) for each available year. (Treaty=1)* (Post-JGTRRA) is an interaction between an indicator variable for those countries listed as treaty countries in Table 1 , and an indicator for the years after the enactment of JGTRRA. Log of GDP per capita (in US$, in PPP terms), log of population and log of aggregate market capitalization are from the World Bank's WDI database. The log of the stock market return index is drawn from Datastream and is based on MSCI country dollar indices. The volatility of stock market returns is constructed by annualizing a standard devation based on the trailing 24 months of monthly returns. The ratio of stock market value traded to GDP, the stock market turnover ratio, and the ratio of financial deposits to GDP are taken from an updated version of Beck et al . (2000) . Exports and imports as a % of GDP are from the World Bank's WDI database. The corporate tax rate is the top statutory corporate rate (from the PWC Worldwide Summaries). The log of US FDI is the direct investment position of US firms (from the BEA dataset). Log of US long-term debt FPI is from the TIC dataset. Column 1 employs the full sample of 21 
countries and territories. In column 2 the sample is restricted to observations for which the stock return index is available. In Column 5, 1 observation with negative FDI is omitted. Robust standard errors (clustered at the country level) in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%. Table 1 , and an indicator for the years after the enactment of JGTRRA. Log of GDP per capita (in US$, in PPP terms), log of population and log of aggregate market capitalization are from the World Bank's WDI database. The log of the stock market return index is drawn from Datastream and is based on MSCI country dollar indices. Robust standard errors (clustered at the country level) in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.
(1) Notes: The dependent variable is the change in log of US equity FPI (from the TIC dataset) for each of the periods given. Treaty=1 is an indicator variable for those countries listed as treaty countries in Table 1 . Log of GDP per capita (in US$, in PPP terms), log of population and log of aggregate market capitalization are from the World Bank's WDI database. The log of the stock market return index is drawn from Datastream and is based on MSCI country dollar indices. Robust standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%. Table 1 and an indicator for the years after the enactment of JGTRRA. Log of GDP per capita (in US$, in PPP terms), log of population and log of aggregate market capitalization are from the World Bank's WDI database. The log of the stock market return index is drawn from Datastream and is based on MSCI country dollar indices. Robust standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.
(5) 
